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(57) ABSTRACT 

A slope of an HDD door comes in contact With a slope 
formed on a loWer Wall. At this time, When screWs of the 
HDD door are fastened, a fastening force is generated at the 
HDD door in a direction parallel to the plane direction of the 
PC housing. The HDD united With the HDD door moves 
slightly in a parallel direction in proportion to the fastening 
degree of the screWs. At this time, the slope slides to go up 
on the slope, so the HDD moves slightly upWard. When the 
screWs are fastened fully up to the allowable torque, the 
HDD is ?rmly attached to the upper Wall. 

7 Claims, 11 Drawing Sheets 
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[Figure 1] 
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[Figure 3] 
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[Figure 4] 
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[Figure 5] 
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[Figure 7] 
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[Figure 8] 
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[Figure 9] 
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PORTABLE ELECTRONIC APPARATUS, 
DISK DRIVE UNIT, LOADING MEMBER, 

AND COMPUTER HOUSING 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to a portable electronic 
apparatus, a disk drive unit, a loading member, and a 
computer housing. More particularly, the present invention 
relates to such a disk drive unit as a hard disk drive and a 
technique for loading the disk drive unit in a lap-top personal 
computer. 

2. Description of the Related Art 
Hard disk drive units (HDD) are the most popular eXternal 

storage units employed for computers. Each hard disk drive 
unit is structured so as to dispose one or more magnetic disks 
on a single shaft and drive the disk(s) via a spindle motor. 
The hard disk unit has a magnetic head disposed so as to face 
each magnetic disk and read/Write data from/on the disk. 
This magnetic head is driven by an actuator, generally by a 
voice coil motor. The magnetic disks, the magnetic heads, 
and the actuator are all housed in a housing referred to as an 
enclosure case. 

Generally, such an HDD is attached to a personal com 
puter (PC) by screWs. Conventionally, hoWever, there have 
been proposed various methods for attaching an HDD to a 
PC. For example, Published Unexamined Patent Application 
No. 11-73760 discloses an HDD Whose position can be 
easily adjusted after it is ?xed to a PC. 

Because the HDD includes such dynamic mechanisms as 
a spindle motor for rotating magnetic disks and an actuator 
for a magnetic head, it is sensitive to impacts. Because 
lap-top PCs are often carried around, they receive more 
frequent and more intense impacts than desk-top PCs. Thus, 
a HDD installed in respective lap-top PCs is required to have 
higher resistance to impacts. To ensure such the high impact 
resistance, the HDD must be fastened ?rmly to the subject 
lap-top PC. 

For current lap-top PCs, the HDD is con?gured by a 
2.5-inch form factor. The representative value of this form 
factor is 10021025 mm (1)‘ 69.851025 mm (W)‘ 9.5102 
mm The lap-top PC body is provided With a space 
referred to as an HDD slot (or a medium bay or device bay), 
in Which an HDD is loaded and ?Xed. The HDD is provided 
With a connector for sending/receiving data to/from eXternal 
devices. This HDD connector is connected to a connector of 
the subject lap-top PC. Due to this connection to the lap-top 
PC via the connectors, the HDD is ?Xed to the PC more 
?rmly. HoWever, since this connection is insuf?cient to 
adequately ?X the HDD to the PC, the HDD is also ?Xed by 
screWs that go through the housing of the lap-top PC, and 
through the HDD slot vertically so as to provide adequate 
HDD impact resistance. 

For conventional lap-top PCs, the HDD is ?Xed to the 
subject lap-top PC by fastening the bottom of the HDD 
housing to the loWer Wall of the HDD slot With screWs. If 
screWs are used in parallel to the plane direction of the PC, 
hoWever, it is impossible to employ the conventional method 
that ?Xes the bottom of the HDD housing directly to the 
loWer Wall of the HDD slot of the lap-top PC With screWs. 
Therefore, the ?Xing force is insuf?cient When case screWs 
are only disposed in parallel to the plane direction to ?X the 
HDD to the PC. 

Elimination of any clearance betWeen the HDD housing 
and the HDD slot alloWs the HDD to be ?Xed ?rmly to the 
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2 
lap-top PC. HoWever, such a lack of clearance space 
betWeen the HDD housing and the HDD slot results in 
dif?culty in loading the HDD into the HDD slot, Which is 
typically done manually. In the absence of adequate 
clearance, loading the HDD into the HDD slot becomes a 
more dif?cult, time-consuming task thus reducing lap-top 
PC production efficiency. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a ?Xing structure for enabling the portable electronic appa 
ratus to be thinned and such an electronic device as an HDD 
to be ?rmly ?Xed to the portable electronic apparatus such 
as a lap-top PC. 

It is another object of the present invention to provide a 
disk drive unit, a loading member, and computer housing 
provided respectively With such a ?Xing structure. 

The present invention also provides a loading member 
preferred for the computer apparatus of the present inven 
tion. Speci?cally, the present invention provides a loading 
member enabled to load and ?X the disk drive unit in the slot 
of the computer housing. The loading member includes a 
?Xing member for ?Xing itself to the disk drive unit and a 
slope member having a slope inclined along the direction for 
loading the disk drive unit in the slot. This loading member 
is inserted in the slot located in the housing of the computer 
While it is ?Xed to the disk drive unit. In case another 
member to slide on the slope is provided in this slot, it can 
function just like the conversion member that converts the 
displacement in the plane direction of the disk drive unit to 
the displacement in the direction vertical to the plane 
direction When the disk drive unit is loaded in the housing 
of the computer. And, in order to make it easier to load the 
disk drive unit into the slot, this loading member should 
preferably include a grip to be held When the disk drive unit 
is loaded in the slot. 

Furthermore, the present invention provides such a hous 
ing preferred for the computer apparatus of the present 
invention. Concretely, the present invention provides the 
housing of the computer apparatus including a slot in Which 
the disk drive unit is to be loaded. The housing includes an 
loading hole formed at the slot, an upper Wall and/or a loWer 
Wall for partitioning the slot, and a slope member disposed 
in the slot and having a slope inclined along the loading 
direction from the loading hole. In case the disk drive unit 
to be loaded in the slot is provided With another member that 
slides on the slope, the member can function just like the 
conversion member for converting the displacement in the 
plane direction of the disk drive unit to the displacement in 
the direction vertical to the plane direction When the disk 
drive unit is loaded in the housing. 

All objects, features, and advantages of the present inven 
tion Will become apparent in the folloWing detailed Written 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a lap-top PC in Which a ?rst embodiment 
of the present invention may be implemented; 

FIG. 2 illustrates a PC housing of the lap-top PC depicted 
in FIG. 1 in accordance With the ?rst embodiment of the 
present invention; 

FIG. 3 depicts a perspective vieW of an HDD from Which 
an HDD door is removed in accordance With the ?rst 
embodiment of the present invention; 

FIG. 4 illustrates a side vieW of the HDD to Which an 
HDD door is attached in accordance With the ?rst embodi 
ment of the present invention; 
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FIG. 5 depicts a cross sectional vieW of an HDD slot in 
accordance With the ?rst embodiment of the present inven 
tion; 

FIG. 6 illustrates a top vieW of an HDD slot in accordance 
With the ?rst embodiment of the present invention; 

FIGS. 7a, 7b, and 7c provide a sequential depiction of 
hoW an HDD is loaded in an HDD slot in accordance With 
the ?rst embodiment of the present invention; 

FIG. 8 illustrates a perspective inside vieW of an upper 
Wall of an HDD slot in accordance With a second embodi 
ment of the present invention; 

FIG. 9 depicts a perspective vieW of an HDD in accor 
dance With the second embodiment of the present invention; 

FIGS. 10a—10b sequentially illustrate a process for load 
ing an HDD into an HDD slot in accordance With the second 
embodiment of the present invention; 

FIGS. 11a, 11b, and 11c sequentially illustrate loading of 
an HDD into an HDD slot in accordance With the teachings 
of the present invention; and 

FIG. 12 illustrates a structure for ?xing a conventional 
HDD. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The preferred embodiments of the present invention Will 
be described herein With reference to the accompanying 
draWings. The lap-top PC has been attempted so as to be 
reduced more in Weight and thickness, thereby improving its 
portability. The conventional method for ?xing a HDD to a 
lap-top PC has been one of the problems in the process of 
further thinning lap-top PCs. FIG. 12 shoWs a cross sectional 
structure of an HDD attached to a PC by screWs. In FIG. 12, 
reference numeral 90 denotes HDD housing, reference 
numeral 91 denotes lap-top PC housing, and reference 
numeral 92 denotes a screW. As shoWn in FIG. 12, a recess 
91a is formed in the lap-top PC housing 91 so that the head 
92a of screW 92 is prevented from direct extrusion from the 
outer surface of the PC 91. In case the head 92a of the screW 
92 is exposed to the outer surface of the PC 91, the head 92a 
comes in contact With the surface on Which the PC is placed, 
thereby introducing an unfavorable step on the placement 
surface. This condition is remedied by the recess 91a Which 
is formed in the PC 91 With the head 92a being embedded 
therein. In order to form recess 91a, the PC housing 91 must 
be thickened according to the depth of the formed recess 91a 
thus posing a further obstacle to thinning the lap-top PC 
structure. The HDD must be ?xed ?rmly to the subject 
lap-top PC. And, there has been no technique developed ?x 
the HDD to the PC ?rmly in a manner that does not interfere 
With the goal of thinning the lap-top PC structure. 

The present invention provides a structure for ?xing the 
HDD closely to the Wall surface of the HDD slot step-by 
step as the HDD is loaded in the HDD slot on the assumption 
that a predetermined clearance is formed betWeen the HDD 
housing and the HDD slot. Hereinafter, this concept of the 
present invention Will be described With reference to FIGS. 
11a—11c. FIG. 11 is a side cross sectional vieW of the HDD 
60 to be loaded in the HDD slot 70 of a lap-top PC. As 
depicted in FIG. 11, an HDD side slope member 61 is 
provided on a side surface of the HDD 60. The slope 
member 61 has a slope inclined from upper right to loWer 
left and facing doWn. The HDD slot 70 is partitioned by an 
upper Wall 71, a loWer Wall 72, and a pair of side Walls (not 
illustrated). The HDD slot 70 includes a slot side slope 
member 74 having a slope inclined from upper right to loWer 
left and facing down. 
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4 
FIGS. 11a through 11c also illustrate a sequential order 

for loading the HDD 60 in the HDD slot 70 of the lap-top 
PC. As shoWn in FIG. 11a, When the HDD 60 is further 
inserted into the HDD slot 70, the slope of the HDD side 
slope member 61 comes in contact With the slope of the slot 
side slope member 74 as shoWn in FIG. 11b. And, When the 
HDD 60 shoWn in FIG. 11b is further inserted into the slot, 
the HDD side slope member 61 goes up on the slope of the 
slot side slope member 74. Consequently, the HDD 60 itself 
to Which the HDD side slope member 61 is attached moves 
on the slope of the slot side slope member 74. The HDD 60 
thus comes in contact With the upper Wall 71 of the HDD slot 
70 as shoWn in FIG. 11c. 

As depicted in FIGS. 11a—11c, the present inventor pro 
poses that the HDD 60 include the HDD side slope member 
61, and that the HDD slot 70 include the slot side slope 
member 74 so that the HDD 60 comes in close contact With 
the upper Wall 71 (or the loWer Wall 72) of the HDD slot 70 
to enable sliding movements of both of those slope members 
61 and 74. The HDD side slope member 61 and the slot side 
slope member 74 may be conversion members for convert 
ing a displacement of the HDD 60 in the plane direction to 
a displacement in a vertical direction. 

In order to achieve the above object, therefore, the por 
table electronic apparatus of the present invention includes 
a housing having a slot in Which an electronic unit is to be 
loaded and ?xed While the electronic unit having a plane 
area and thickness that are predetermined; an electronic unit 
to be ?xed in the slot; a fastening member for generating a 
fastening force in the direction for loading and ?xing the 
electronic unit in the slot of the housing; and a conversion 
member for converting the displacement in the direction for 
loading the electronic unit in the housing to the displacement 
in the direction vertical to the plane area When the electronic 
unit is loaded in the housing. 

The portable electronic apparatus of the present invention 
also includes fastening members, typically screWs for gen 
erating a fastening force respectively in the direction for 
loading and ?xing the electronic unit in the slot of the 
housing. Consequently, there is no need to fasten the elec 
tronic unit With screWs in the direction vertical to the 
housing While it is needed conventionally. It is thus possible 
to make the portable electronic apparatus housing more thin 
in structure. 

Furthermore, because the portable electronic apparatus of 
the present invention includes a conversion member enabled 
to convert the displacement in the direction for loading the 
electronic unit in the slot to the displacement in the direction 
vertical to the plane area, the electronic unit can be stuck 
closely to the upper or loWer Wall of the slot When the 
electronic unit is loaded in the slot. The conversion member 
can convert the displacement in the direction for loading the 
electronic unit in the slot to the displacement in the direction 
vertical to the plane direction according to the fastening 
action of each fastening member. This enables ?rm fastening 
of the electronic unit to the housing of the portable electronic 
apparatus thus reducing detrimental effects of impacts. 
The conversion member of the portable electronic appa 

ratus should have a slope as described With reference to FIG. 
11. Speci?cally, the conversion member employed in the 
portable electronic apparatus of the present invention is 
con?gured by the ?rst member moving by folloWing the 
electronic unit and the second member disposed in the slot, 
and the ?rst member and/or the second member has a slope 
at a predetermined angle from the direction for loading the 
electronic unit into the housing and another member goes 
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up/doWn on the slope of the ?rst or second member, thereby 
permitting the electronic unit to move in the direction 
vertical to the plane area. If a slope is formed on either the 
?rst member at the electronic unit side or on the second 
member at the housing side, the slope functions as the above 
conversion member. 

The disk drive unit of the present invention provides the 
body of the disk drive unit With a slope inclined along the 
front end side from the rear end side thereof. Consequently, 
in case the housing of the computer apparatus is provided 
With a member sliding on this slope, the member functions 
just like the conversion member for converting the displace 
ment in the plane direction of the disk drive unit to the 
displacement in the direction vertical to the plane direction 
When the disk drive unit is loaded in the housing of the 
computer apparatus. The slope may go up toWards the front 
end side from the rear end side and go doWn from the rear 
end side toWards the front end side. 

The disk drive unit of the present invention may also 
include a loading member for loading the disk drive unit into 
the computer apparatus and the slope member may be 
con?gured by the loading member. In addition, the loading 
member may be formed unitarily With the housing of the 
disk drive unit. 

The disk drive unit of the present invention is loaded and 
?xed in the computer apparatus by the fastening force of 
each screW. The body or the loading member has screW holes 
through Which each screW goes in a direction parallel to the 
plane direction of the disk drive unit body. Because the 
screWs are disposed in a direction parallel to the body of the 
disk drive unit even When the disk drive unit is ?xed to the 
housing of the computer apparatus by screWs, the present 
invention has an effect that can reduce the computer appa 
ratus in thickness. 

First Embodiment 

FIG. 1 depicts a lap-top PC 1 in Which a ?rst embodiment 
of the present invention may be implemented. The lap-top 
PC 1 includes a PC body 2 and a liquid crystal display 3. In 
the PC body 2 is mounted an HDD 4, Which is a disk drive 
unit used as an external storage device. 

FIG. 2 illustrates a PC housing 5 of the lap-top PC 1 
depicted in FIG. 1 in accordance With the ?rst embodiment 
of the present invention. The PC housing 5 is injection 
molded With resin as a single item. In addition to an HDD 
slot 6, the PC housing 5 also includes a CD-ROM drive slot 
7 for loading a CD-ROM drive therein. Because the HDD 
slot 6 is a space for housing the HDD 4, this space is 
partitioned by Walls. The PC housing 5 in this embodiment 
includes an upper Wall 51, a loWer Wall 52, a pair of side 
Walls 53. At the loading hole of the HDD slot 6 are made 
screW holes 50 for fastening an HDD door 8 (to be described 
later) With screWs 9. 

FIG. 3 depicts a perspective vieW of an HDD 4 from 
Which an HDD door 8 is opened in accordance With the ?rst 
embodiment of the present invention. FIG. 4 illustrates a 
side vieW of the HDD 4 to Which the HDD door 8 is closed 
in accordance With the ?rst embodiment of the present 
invention. The HDD 4 has a plane area and thickness that are 
both predetermined. The HDD 4 is loaded in the HDD slot 
6 located at the PC housing 5 of the PC body 2. 

The HDD door 8 is a member for making it easier to load 
the HDD 4 in the PC housing 5, as Well as positioning the 
HDD 4 closely to the upper Wall 51 of the PC housing 5. The 
HDD door 8 is con?gured by a ?xing member 81 and a door 
member 82. The ?xing member 81 has holes 81h. The ?xing 
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6 
member 81 also has a slope 83 coming in contact With a 
slope 54 of the PC housing 5 (to be described later). This 
slope 83 is inclined along the direction for loading the HDD 
4 into the HDD slot 6, more concretely going doWn in the 
direction for loading the HDD 4 into the HDD slot 6. The 
?xing member 81 has screW holes in Which the screWs 9 for 
fastening the HDD 4 in the HDD slot 6 are set. The door 
member 82 is rotatably attached to the ?xing member 81. 
The HDD 4 also has projections 41 formed on both side 

Walls. The projections 41 are embedded in the holes 81h of 
the HDD door 8 Whereby the HDD door 8 is attached to the 
front end portion of the HDD 4. Also, a connector 42 is 
disposed at the rear end portion of the HDD 4. 

When the HDD 4 is to be loaded in the HDD slot 6 of the 
PC housing 5, the door member 82 of the HDD door 8 is 
opened. In other Words, it goes into the state shoWn in FIG. 
3. The Worker holds the grip of the opened door member 82 
so as to load the HDD 4 into the HDD slot 6. To this end, 
the door member 82 also has a grip member to be held When 
the HDD 4 is loaded into the HDD slot 6. 

FIG. 5 illustrates a cross sectional vieW of the HDD slot 
6 in accordance With the ?rst embodiment of the present 
invention. As shoWn in FIG. 5, the HDD slot 6 is partitioned 
by the upper Wall 51 and the loWer Wall 52 in the top-bottom 
direction. The loWer Wall 52 has a slope 54. With reference 
to FIG. 6, there is depicted a top vieW of the HDD slot 6 of 
the PC housing 5. This top vieW indicates the HDD slot 6 
from Which the upper Wall 52 is removed. As shoWn in FIG. 
6, the slope 54 is formed so as to come in contact With both 
side Walls 53 around the loading hole 55 for loading the 
HDD 4. This slope 54 is inclined along the loading direction 
from the loading hole 55, and more speci?cally, the slope 
goes up along the loading direction from the loading hole 55. 

Referring to FIGS. 7a—7c, there is illustrated a sequential 
order for loading the HDD 4 into the HDD slot 6. FIG. 7a 
depicts the manner in Which most of the HDD 4 is loaded in 
the HDD slot 6. Because a predetermined clearance is 
formed betWeen the HDD 4 and the upper Wall 51/loWer 
Wall 52, the HDD 4 can be loaded into the HDD slot 6 more 
easily. And, the door member 82 of the HDD door 8 is 
opened and the door member is held to load the HDD 4 into 
the HDD slot 6. 

As loading of the HDD 4 into the HDD slot 6 is continued, 
the slope 83 of the HDD door 8 comes into contact With the 
slope 54 of the loWer Wall 52 of the HDD slot 6. The slopes 
83 and 54 are both inclined along the rear end portion from 
the front end portion of the HDD 4. At this time, the screWs 
9 (not illustrated in FIG. 7) set in the screW holes of the HDD 
door 8 go ahead through the screW holes 50 of the loWer Wall 
52. When the screWs 9 are fastened, fastening forces are 
generated in the right direction to the HDD door 8 in FIG. 
7 (i.e., in a direction parallel to the plane direction of the PC 
housing 5). Consequently, the HDD 4 united With the HDD 
door 8 is moved a little in proportion to the fastening degree 
of each screW 9 in the direction parallel to the PC housing 
5. Because the slope 83 slides and goes up on the slope 54 
at this time, the HDD 4 also moves slightly in the upper 
direction shoWn in FIG. 7. In accordance With the ?rst 
embodiment, the tWo slopes 54 and 83 are used as the 
conversion member for converting the displacement in the 
plane direction of the HDD 4 to the displacement in a 
direction vertical to the plane direction. 

In this embodiment, the total height of the slopes 83 and 
54 of the HDD door 8 and the loWer Wall 52 in the vertical 
direction is large enough to form the clearance betWeen the 
HDD 4 and the upper Wall 51 of the HDD slot 6. When the 
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screw 9 is fastened to a predetermined torque, the HDD 4 is 
placed against on the upper Wall 51 as shown in FIG. 7c. 
Because this placing requires pressing the HDD 4 against 
the upper Wall 51 via the slopes 54 and 83 by means of the 
fastening force of the screW 9, the HDD 4 is fastened tightly. 
To avoid hindering HDD 4 front being pressed against the 
upper Wall 51, the hole of each screW 9 formed at the ?xing 
member 81 of the HDD door 8 is almost ellipse in shape so 
as to enable the screW to move in the vertical direction. 

The HDD 4 has a connector 42 at its rear end. This 
connector 42 is connected to the PC side connector 10 and 
both of the connectors 42 and 10 are disposed at the rear end 
of the HDD slot 6. The connection betWeen the connector 42 
at the HDD 4 side and the connector 10 at the PC side is 
formed When the HDD 4 is loaded in the HDD slot 6 as 
shoWn in FIGS. 7a—7c. The PC side connector 10 alloWs a 
slight position change. Due to the rigidity of the connector 
10 against the PC housing 5 is high, the rear end of the HDD 
4 is ?xed ?rmly to the PC housing 5. 
As described above, in the ?rst embodiment, the HDD 4 

is ?xed to the PC housing 5 With the screWs 9 disposed 
horiZontally to the PC housing 5. Consequently, unlike the 
conventional embodiment in Which screWs are disposed 
vertically to the PC housing 5, the ?rst embodiment makes 
it possible to thin the PC body 2. 

In addition, according to the ?rst embodiment, When the 
screWs 9 are fastened, the tWo slopes 54 and 83 mutually 
slide thus enabling the HDD 4 to rise so as to press ?rmly 
against the upper Wall 51 of the PC housing 5. The HDD 4 
is thus stuck on the Wall 51 and ?xed to the PC housing 5 
strongly enough to safely Withstand received impacts. 

Second Embodiment 

A second embodiment of the present invention Will here 
inafter be described With reference to FIGS. 8 through 10. 
Referring to FIG. 8, there is depicted a perspective inside 
vieW of the upper Wall 151 of the HDD slot 160 of the PC 
housing 150 in accordance With the second embodiment of 
the present invention. FIG. 9 illustrates a perspective vieW of 
the HDD 140 and FIG. 10 shoWs hoW the HDD 140 is 
loaded in the HDD slot 160 of the PC housing 150. FIG. 8 
omits the illustration of the loWer Wall 152. 
As shoWn in FIG. 8, the PC housing 150 includes the 

HDD slot 160 in Which the HDD 140 is to be loaded. In the 
center of the Width direction of the upper Wall 151 that 
partitions the HDD slot 160 is provided With a slope member 
154 having a slope 155 inclined in the direction for loading 
the HDD 140 into the slot 160. This slope 155 goes up in the 
loading direction from the loading hole (this side in FIG. 8) 
of the HDD 140. 

As shoWn in FIG. 90, the HDD 140 has a hemispherical 
projection 141 thereon. In the second embodiment, this 
projection 141 slides doWn on the slope 155 formed in the 
HDD slot 160. This projection 141 may be formed unitarily 
With or separately from the housing of the HDD 140 so as 
to be ?xed at a predetermined position of the HDD 140. 

FIG. 10a illustrates a step in loading in Which the HDD 
140 is almost completely inserted in the HDD slot 160. A 
predetermined clearance formed betWeen the upper Wall 151 
and the loWer Wall 152 of the HDD 140 makes it possible to 
load the HDD 140 into the HDD slot 160 easily. As the 
loading of the HDD 140 is continued, the projection 141 of 
the HDD 140 comes in contact With the slope 155 of the 
slope member 154 and the projection 141 slides doWn on the 
slope 155. Also in this second embodiment, the screWs are 
disposed horiZontally so as to ?x the HDD 140 to the PC 
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housing 150 just as in the ?rst embodiment. When the 
screWs (not illustrated) are fastened, therefore, the HDD 140 
moves slightly in a direction parallel to the plane direction 
of the PC housing 150. At this time, the projection 141 slides 

5 on the slope 155, thereby the HDD 140 moves slightly in a 
direction vertical to the plane direction of the PC housing 
150. 
When the screWs are fastened to a predetermined torque 

respectively, the HDD 140 sticks tightly to the loWer Wall 
152 as shoWn in FIG. 10b. Because of the fastened screWs, 
the joinder betWeen those items is very strong. Also, just as 
in the ?rst embodiment, since the screWs are disposed in a 
direction parallel to the plane of the PC housing 150 so as 
to ?x the HDD 140 to the PC housing 150, this embodiment 
makes it possible to thin the PC body. 

In the second embodiment, the projection 141 is formed 
at the HDD 140. This means that the disposition of the 
projection 141 is comparatively free. Speci?cally, since the 
slope 83, Which is equivalent to the projection 141, is formed 
at the HDD door 8 in the ?rst embodiment, the position of 
the slope 83 is determined in the natural course of place 
ment. HoWever, in accordance With the second embodiment, 
the projection 141 can be formed at any position on the plane 
of the HDD 4. Consequently, the projection 141 can be 
formed at the optimiZed position according to the siZe, 
shape, etc. of the HDD 140. 

Referring back to the ?rst embodiment, tWo slopes 54 and 
83 are used to stick the HDD 4 to the upper Wall 51 tightly. 
In contrast, tWo slopes are not necessarily required as shoWn 
in the second embodiment. Forming a slope on one of the 
HDD 140 side and the PC housing 150 and providing a 
portion sliding over the slope on the other, can achieve the 
object of the present invention. Mutual sliding of tWo slopes 
may be used as a means for converting the displacement of 
the HDD 140 in the plane direction to the displacement in a 
vertical direction. Also, sliding of one slope on the non-slope 
surface of another member may be used as such the con 
version member. A slope is not limited only to a plane—it 
may be a curved surface. 

In the above ?rst and second embodiments, an HDD is 
employed as a disk drive unit, Which is an electronic unit of 
the present invention. The electronic unit of the present 
invention is not limited only to the HDD, hoWever; it may 
be selected Widely from various disk drive units such as a 
CD (Compact Disc) drive unit, a DVD (Digital Versatile 
Disc) drive unit, etc. usable as external storage units of 
computers, as Well as other electronic units. 

While a lap-top PC has been described as a portable 
electronic apparatus to Which the HDD is to be connected in 
those ?rst and second embodiments, the present invention 
may also apply to a desk-top PC, of course. And, it is also 
possible to apply the present invention to any of other 
electronic apparatuses than lap-top and desk-top PCs in case 
it incorporates a disk drive unit in itself. 
What is claimed is: 
1. A portable computer system comprising: 
a housing having a slot; and 
a loading member for loading a disk drive unit in said slot; 

and 
a slope member having a slope at a predetermined angle 

along a loading direction of said disk drive, Wherein 
said slope member is formed on said loading member. 

2. The portable computer system according to claim 1, 
Wherein said computer system further includes a disk drive 
to be loaded Within said slot, Wherein said disk drive 
includes 
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a body having a front end and a rear end, wherein said a slope member having a slope along a ?rst side and a 
body is capable 0f being inserted in Said COIIIPHIGT second side of said body, Wherein said slope member is 
apparatus from Said rear end; formed at said loading member. 

a loading member for loading Said disk drive unit in Said 5. The disk drive unit according to claim 4, Wherein said 
Computer apparatus; slope member is formed unitarily With said body. 

a slope member having a slope along a ?rst side and a 
second side of said body, Wherein said slope member is 
formed at said loading member. 

6. The disk drive unit according to claim 4, Wherein said 
disk drive unit is ?xed to said computer by a screW. 

3. The portable computer system according to claim 1, 7~ A loading member for énflbling a dlsk drive unit to be 
Wherein said housing has an upper Wall and/or a loWer Wall 10 loaded In a Slot formed Wlthln a hOllSlIlg Of a Computer 
for partitioning said slot, and said computer system is in apparatus, said loading member comprising: 
close contact With said upper or loWer Wall. 

4. A disk drive unit to be attached/removed to/from a _ ~ ~ _ _ _ 

computer apparatus, Said disk drive unit Comprising; a slope member having a slope inclined in one direction 

a ?xing member to be ?xed to said disk drive unit; 

15 . . . . . _ 

a body having a front end and a rear end, Wherein said for loadlng Sald dlsk dnve mm’ and 

body iS capable of being inserted in Said COIIIPUter a gripping member to be gripped When said disk drive unit 
apparatus frOIIl Sald rear end; is being loaded in said slot. 

a loading member for loading said disk drive unit in said 
computer apparatus; * * * * * 


